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Introduction 
This paper describes and analyzes the 120 acres of conifer 
plantations at St. John's Abbey, defines the objectives of management 
and proposes a 10 year plan for the maintenance and improvement of the 
plantations. This management plan emphasizes the non-profit corpora-
tion's sense of stewardship with multiple use goals. The protection of 
natural resources is assumed. Aesthetic and recreational values are 
high priorities, yet educational uses, wildlife protection and timber 
production are also important considerations. This plan also assumes 
that forest management at Saint John's will be self-sustaining. Thus, 
the revenue derived from harvesting and thinning will be used to sup-
port the management costs on the property. 
Of these 120 acres, the conifer plantations have a total 
merchantable volume of 1,087,00 board feet and 1,350 cords on 83 acres. 
Twenty-five acres are in regeneration being less than ten years old, 
and the remaining 12 acres are between 10 and 30 years of age. 
This conifer plantation management plan is the first step toward 
developing a plan for the total 2,500 acres at St. John's. The 1,500 
acres of Northern hardwoods located there are the most significant of 
these acres. 
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Description of the Are~ 
St. John's Abbey and its educational institutions are located in 
Central Minnesota about 14 miles northwest of St. Cloud (Figure 1). 
St. John's owns approximately 2,500 acres in four townships: Avon, 
Collegeville, St. Joseph and St. Wendel, located in Stearns County. 
Figure A-1 in the appendix shows the approximate layout. 
Of this acreage, about 1500 acres are in deciduous forest and 120 
acres are coniferous plantations. There are approximately 580 acres of 
lakes and open marshland (380 and 200 respectively), and about 200 
acres in agricultural use or grasslands. The institutional grounds on 
campus comprise approximately 100 acres. 
The forested land is operated as an adjunct of the institutional 
activities primarily as a recreational (scenic) and study area for 
residents, staff and students. The property is a state game refuge 
(established in 1933) but little management for wildlife has been done. 
Despite the fact that the majority of the forest is mature hardwoods, a 
large population of White-tailed deer exist on the property. Selective 
harvesting, to provide lumber for the carpenter shop and maintenance 
crew, is done annually. Another area is set aside as a sugar bush 
which produced over 560 gallons of maple syrup in 1985. 
The pine plantations tend to be located in highly visible areas 
such as close to the inner campus, by Lake Sagatagan, along Interstate 
94 and on several of the higher points of the property. The larger 
plantations have merchantable importance while the smaller stands are 
primarily of aesthetic importance. 
Collegeville 
• 
Figure 1. Map showing location of Stearns County and St. John's. 
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History 
The Order of St. Benedict, Inc. at Collegeville, was legally 
established in 1857 as a nonprofit Minnesota Corporation for 
"scientific, educational and ecclesiastical ends. 11 The monks brought 
with them 1400 years of traditions of prayer and work, and a history of 
response to the needs of their time (e.g., education, manuscripts, 
prayer, arts, self-sufficiency, sanitation, legal stability, 
windmills ... ). I think St. John's has lived up to this tradition 
throughout these 128 years. The following is a brief summary of this 
history, especially as it relates to land use. 
In the spring of 1856 five Benedictine monks set out West, to St. 
Paul, Minnesota, from St. Vincent's Archabbey in Pennsylvania. The 
monks carne to work among the German Catholics of Stearns County to 
establish a monastery and a school. They received a charter from the 
Minnesota Territorial Legislature in 1857, which has been sustained, 
making St. John's the oldest continuous institution of higher education 
in the State of Minnesota (Barry, 1956). 
The monks first settled on the western banks of the Mississippi 
River about two miles south of St. Cloud. The site had several 
problems from the beginning and Rev. Bruno Hiss was commissioned to 
find an area which "provided adequate fuel, grassland and water" (Hiss, 
1889). Later that summer, in 1856, he selected a site four miles 
northwest of St. Joseph along the Watab River. Fr. Bruno recounts the 
story: 
A relative of Mr. J.H. Linnemann led me through 
the thickets along the banks of the Watab, and 
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here it was, that I struck upon the splendid 
pastures of Sec. 31 irrigated by the northern 
branch of the Watab. The bush lying toward the 
south had been burnt by the Indians the previous 
year. The land thus cleared might be turned 
into a pasture. To the west, as far as my eye 
could reach, I could see nothing but dense 
forest. I concluded to make a detailed 
exploration of the country ..•. 
I proceeded to inspect, mounting hills and 
climbing trees, to get a view of the surrounding 
country, and frequently consulting the compass 
and counting my steps lest I should not find my 
way back to St. Joseph. Despite its scorched 
hills, Sec. 31 pleased me, because it furnished 
water and meadows with fine grass. Now for 
timber. I went prospecting in Section 36 during 
the ensuing week, but with little success. 
Section 6 suited me better. On these 
expeditions my twill trousers and blouse were 
pitifully lacerated by the thorns and shrubbery 
and blood trickled from my hands and face (Riss, 
1889). 
Later that fall the monks set out to claim the land and erected 
small shacks on each section. Fr. Bruno continued: 
Provisioned with dry bread and armed with an ax, 
we cut timber for our new home on the monastery 
land. For the sake of greater security we kept 
close to the township line and began cutting 
tamaracks for a small hut 16x20 (Riss, 1889). 
In the course of further surveying, Fr. Bruno came upon a 260 acre 
lake which is now called Lake Sagatagan. This lake and the surrounding 
property he also claimed, and on its north shore the present Abbey, 
University and Prep school now stand. This, however, was not without a 
major dilemma. Fr. Bruno continues: 
In the course of this survey, we one day arrived on 
the shores of the beautiful lake, near which the 
University now stands. I was bound to acquire this 
sheet of water for the monastery. But how? Of 
course I must claim it. But how could I claim it? 
There were not enough of us to establish a legal 
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claim besides those we held already. Eight men 
were required and we were but six. All, however, 
insisted that the lake must be ours. I might 
easily have sacrificed the two quarter sections of 
Section 31, because most of the woods had been 
badly scorched, but in that case the section would 
have been broken, we would have lost an approach to 
the meadows and probably some undesirable neighbor 
might have been wedged between our possessions. I 
was unwilling to lose hold of Section 6 on account 
of the timber on it. This put me in a quandary. 
Moreover, how was all this land to be paid for? We 
had no money on hand, debts enough on account of 
our provisions, and could expect nothing of the 
grass-hopper-stricken congregations. 
In later years I was frequently reproached for not 
claiming more land west of the lake. Nowadays the 
eggs are always smarter than the hen ..• (Hiss, 
1889). 
The claim by St. Cloud fell through in 1864 and the monks moved 
out to the site now called Collegeville, in Section 31. Two years 
later, in 1866, the community moved up to the north shore of Lake 
Sagatagan in Section 1 of Collegeville (Hoffmann, 1934). The College-
ville RR Station was built in 1879 in St. Wendel Township, 2 miles 
outside of what was to become Collegeville the following year 
(Hoffmann, 1934). 
The second major body of water, Stumpf Lake, was created in 1868 
when the north end of the north fork of the Watab river was dammed for 
a saw mill (Hoffmann, 1934). Recreation was important in the early 
days. The path called "round the beat" which follows Lake Sagatagan's 
shore to the Stella Maris Chapel was built in the years of 1892-1893 
(Hoffmann, 1934). Two bridges were put up to cross low-lying areas. 
This trail is still a very popular route to walk to this day. 
There appear to be two possible reasons why the monks began 
planting conifers; first, that these Bavarian monks missed their native 
managed conifer forests, and, second, to repair the extensive drunage 
done to the woods by the 1894 tornado. Records indicate that the 
first trees were planted in 1894, the year of the tornado, by Rev. 
Adrian Schmitt (Hoffmann, 1934). His father and brother were govern-
ment foresters in Baden's Schwartzwald, Germany. As the story goes, 
Fr. Adrian sent soil samples to Germany and his relatives then sent 
back seeds and instructions. These plantings, over the next 2 years, 
resulted in 7 acres of Norway spruce (Pice~ abies L.), eastern white 
(Pinus strobus L.) and Scotch pine (Pinus sylvestris L.) (P-9 and 10 
£igure A-1). Approximately 3 acres of these now magnificent plantings 
remain today, located southeast of the church between the preparatory 
school and Lake Sagatagan. Rev. John Katzner, a leading horticulturist 
in his day, was also intimately connected with this early work. 
In a 1932 growth study, Lawrence Ritter found these early 
plantations doing very well. He records that the white pine planted in 
1894 was doing the best, averaging 50' in height and a little over 12" 
diameter at breast height (DBH) at 38 years after establishment! The 
largest white pine were increasing one inch in diameter every four 
years while the largest Norway spruce and Scotch pine, took 5 to 6 
years for a similar diameter increase (Ritter, 1932). 
Under the guiding hand of Abbot Alcuin Deutsch, the institution 
grew rapidly in the 1930's and 40's. Parts of the deciduous forest 
were cleared due to the increasing demands for lumber and agricultural 
land. Some areas were used as pasture for cattle or sheep and even-
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tually were planted to conifers. In the early 20's almost 100 acres of 
maple-basswood were cleared for pasture, and then later planted with 
conifers, by Br. Ansgar Niess. Sheep were grazed on Pine Knob (P-1, 2, 
3) for about ten years before the area was planted (Figure A-1). 
Lawrence Ritter said that there were few problems with brush or hard-
wood competition due to the previous grazing. The seedlings were grown 
in the Abbey nursery by Br. Ansgar. (He told me that he personally 
started over 100,000 seedlings.) Under his stewardship, with Abbot 
Alcuin's patronage, most of the pine, approximately 75 acres, now on 
the property was planted. Mostly white pine and red pine (Pinus 
resinosa Ait.) were planted, but also six acres of Scotch pine, along 
with some Norway spruce, White spruce (Picea glauca (Moench) Voss), and 
Douglas fir (Pseudotsuga menziesii (Mirb.) Franco) were planted as 
well. 
Br. Julius Terfehr followed Br. Ansgar and continued in this 
tradition, planting approximately 25 more acres. Red pine, white pine 
and jack pine (Pinus banksianna Lamb.) were planted under his tenure. 
During the 1930's a project was begun to control White Pine 
Blister Rust in the plantations. The earliest measures were to 
systematically remove the alternate host of the disease, Ribes ~' 
from the plantation areas. At first W.P.A. crews did the work, later 
it was the young members of the community under Br. Julius' guidance. 
Lawrence Ritter was instrumental in these efforts which include the 
pruning of the white pine up to 17 ft. from the ground (Record, 
December 16, 1948). This pruning not only reduced the potential of 
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disease infection, but also insured the production of more valuable 
sawtimber products. 
The hardwoods have been selectively cut throughout the years, 
which has been the exclusive treatment since the late 40's. Clear 
cutting became less necessary when heating was converted from wood to 
coal and most agricultural activities ceased. It wasn't until the late 
50's and 60's with the major burst of construction of the monastery, 
Abbey Church, Library, Science Hall and four dormitories that there was 
a great demand for lumber again. 
The maple syrup operation began in earnest in 1942 when Br. 
Philip, Br. Charles, and Fr. Wendelin tapped 150 trees that spring. 
Before that time only a few trees were tapped each spring to secure 
food for the apiary (~ecord, April 16, 1942). 
A sugar shack was built the following year and the process has 
evolved over the years. At one time "tapping" was done annually with 
students providing most of the manpower. When the shack burned down in 
1970 the sugarbush operation was moved about one mile south to a more 
remote area of the woods. While maple syrup production is no longer an 
annual event, the monks again do all the labor and it is a big com-
munity project every three years or so with approximately 2,000 taps 
put out. In the spring of 1985 over 560 gallons of high quality syrup 
were produced. 
A charcoal producing operation was begun in 1954 to utilize low-
value forest materials. It began as a study in cooperation with the 
Iron Range Resources and Rehabilitation Commission, the U.S. Forest 
------------------------------------ - ···---·-··-·-·------
Products Laboratory, the Minnesota School of Forestry and the Lake 
States Forest Experiment Station (Record, November 19, 1954). 
The primary goal of the study was to determine the value of the 
kiln as a potential forest management tool. Br. Julius guided the 
project until it was discontinued sometime in the 60's. 
Cattle were grazed in the woods over the years and it has been 
suggested that along with fire they are a major reason for the fine 
stand of red oak (Quercus rubra L.) today. The last report found was 
that 75 head of cattle were grazed on approximately 50 acres from 1953-
1957, although the acreage involved was not identified. 
In the late 1970's, St. John's constructed a solid waste burning 
incinerator on campus. Solid waste from surrounding communities is 
brought in to be burned which generates heat and electricity. This not 
only reduces consumption of nonrenewable resources such as coal, it 
also reduces the amount of land needed for landfills. This plant could 
also burn wood chips or chunks which could be a good use of low grade 
wood from the forest. 
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In response to a wave of public awareness concerning wildlife, St. 
John's officially became a state statutory game refuge on August 10, 
1933, according to the provisions of Section 5610 Manson's Minnesota 
Statutes of 1927 (DNR files). The drought years of the thirties 
brought on a crisis for waterfowl because lakes and ponds were drying 
up over large regions. This crisis led to the rapid spread of the 
refuge system across the country (Pulliam, 1979). 
In the campus newspaper, THE RECORD, the columnist stated that St . 
. John's would be a perfect refuge for birds and animals as "it includes 
virtually every type of habitat desirable for the varied species of 
game" (Record, August 18, 1933). The hope and belief was that the 
refuge would be like a 'Garden of Eden' and become a reservoir of 
wildlife which would then cascade out into the country! 
This seemed to be a prevalent perception of conservationists and 
wardens alike at the time. They thought that if an area was set aside 
for game (wildlife) protection, virtually all other problems would take 
care of themselves. There was a mystique about refuges, but then not 
as much was known about wildlife, habitat, or their interaction. 
As important as a safe area is, we now know that a refuge must 
provide the necessary habitat requirements if it is to be effective. 
In the thirties and forties, Br. Ansgar and his crews were still clear 
cutting areas for lumber, firewood, pasture or pine plantations. These 
practices continued to renew the forest habitat, creating openings and 
forest edge. Since 1949 clear cutting has been abandoned in preference 
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to selective harvesting. Yet even this harvesting has been reduced, to 
between 20,000 to 50,000 board feet harvested annually. Most 
agricultural activities have also been abandoned and the fields have 
either reverted to grass, hardwoods or in some cases been planted to 
pine. This lack of activity has led to a decline in the quality and 
diversity of wildlife habitat. 
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Geology/Soils 
Minnesota's glacial history is evident in the terrain of the 
Collegeville area. St. John's is located in the region of the St. 
Croix terminal moraine system with many steep hills, knolls and marshy 
basins. The Agricultural Stabilization and Conservation Service (ASCS) 
describes this area as "the most picturesque and distinctive of the 
county." The influence of this geologic formation on the soil and 
general pattern of the area has been described by the following: 
••• the drift of the St. Croix moranic system is 
exceptionally stony throughout the exposed portion, 
and this character seems to be maintained in the 
over-ridden portions. Cobblestones and pebbles, as 
well as boulders, abound on the surface, and the 
till is thickly set with them. The matrix is 
generally so loose textured that water penetrates 
it quickly, and there are few surface drainage 
lines, for a great part of the rainfall is 
absorbed. Many of the basins never fill with water 
high enough to overflow their rims. This moranic 
system of red drift, although older than the 
moranic systems and ground moraine of the grey 
drift of Minnesota, had not developed so complete a 
system of drainage as is generally found in the 
grey drift (Leverett, 1932). 
Fr. Alexius Hoffmann wasn't a scientist, but he wrote a very 
interesting book on the Natural History of Collegeville. His quite 
colorful description of the area's geology follows: 
Although there are outcroppings of granite in St. 
Joseph Township, there are none in Collegeville 
Township, nothing but stray boulders, some of which 
have been found on the top of the highest hills in 
Section 1 (where the campus is now). Small 
boulders are so plentiful that all the houses and 
fences might be built with them, if they were not 
so hard to handle (Hoffmann, 1934). 
The first permanent building at St. John's, the old stone house, 
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was built with these stones as were the footings and foundations of the 
older buildings on campus. There still are several stone walls about 
campus, which add much charm, but sadly they are disappearing. 
According to the ASCS 1973 map of Stearns County, the soil is made 
up of the Emmert-Flak Association (Figure 2- Soil Map). 
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Ecological Stage 
In 1975-1976 Lorraine Cofell did an ecological study of the 
vegetation in the upland forest at St. John's. Through her extensive 
study, she found that the forest area fit best in the southern dry-
mesic type according to the criteria she used. She feels that the 
forest probably has undergone a natural succession from a pioneer, 
xeric forest to a more mesic environment with succession based on shade 
tolerance and soil improvement, including increased moisture retention 
(Cofell, 1977). 
Disturbance has also played a significant role in the area's 
ecological succession with the occurrence of fire. Fr. Bruno Riss 
mentioned that the American Indians would burn the area to keep it 
open, even scorching the woods. There is a natural progression with 
fire from bur oak (Quercus macrocarpa Michx.) to red oak to maple/ 
basswood (Acer saccharum Marsh. and Tilia americana 1.). 
Ecological studies on the effects of fire would be very 
interesting to pursue at St. John's. Succession studies could be done 
in several habitats, with prairie, savannah, hardwood, and conifer 
ecotypes all available. 
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The climate in central Minnesota is typically continental with a 
tendency to extremes in all climatic features, especially in 
temperature. Most of the precipitation occurs during the summer (Table 
1). Severe storms of hail, freezing rain, tornadoes or driving winds 
do occasionally cause significant damage. The 1894 tornado severely 
damaged the monastery buildings and blew down areas of the woods by 
campus. Straight winds are a more common problem though, often blowing 
down small sections of trees in the forest. One such storm, in 1949, 
blew down a lot of trees in a Scotch Pine plantation by the Prep School 
which necessitated a salvage logging operation (Irving, 1985). 
The first weather station at St. John's was begun in 1892 by Rev. 
Peter Engel, (Bromenshenkel, 1952). The weather station has been moved 
over the years, and data has been collected for 90 some years, but it 
has not been compiled and is not readily available. Since 
precipitation and temperature vary only slightly from that in St. 
Cloud, 14 miles away, their records were used for the following data. 
The average mean temperature recorded at the St. Cloud Weather 
Bureau is 42.3°F. The record low was -43° in 1977, the high was 103° 
recorded in 1968. The seasonal average temperature variation is 71.0° 
and 9.0° in July and January respectively (U.S. Weather Bureau, 1983). 
The months of May through September have the greatest amount of 
precipitation with almost 70% of the total precipitation falling during 
this period. Thundershowers are the principal source of rain during 
the growing season which averages 145 days. Total average annual 
Table #1 
Monthly and Annual Precipitation and Temperature Averages 
Precipitation (inches) Temperature 
RAIN SNOW AVG. MAX. 
Jan .77 8.9 9.0 19.1 
Feb .70 7.4 13.6 24.1 
March l. 31 90.0 27.1 36.9 
Apr 2.11 2.6 43.8 54.7 
May 3.47 0.1 56.1 67.8 
June 4.46 0.0 65.4 76.7 
July 3.37 0.0 71.0 82.7 
Aug 3.54 0.0 68.5 80.2 
Sep 3.01 T 59.2 70.6 
Oct 2.0 0.5 47.2 58.1 
Nov 1.26 6.6 30.5 39.1 
Dec 0.66 8.1 16.0 24.8 
Annual 26.66 44.2 42.3 52.9 
Latitude: 45° 33' Longitude: 94° 04' 
Growing season: 131 days in 1980; 145 average. 
Temperature extreme: Low: -43 in 1977 
High: 103 in 1968 
NOAA Annual Summary with Comparative Data 
St. Cloud, MN 1983 
(oF) 
MIN. 
-l.l 
3.0 
17.3 
32.8 
44.3 
54.0 
59.3 
56.8 
47.7 
36.3 
21.8 
7.1 
31.6 
precipitation is 26.66 inches which includes an annual average snowfall 
of 44.2 inches (U.S. Weather Bureau, 1983). The preceding table 
illustrates the precipitation and temperature records based on 
information from the U.S. Weather Bureau in St. Cloud from 1894-1983. 
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Purposes of the Study 
The purposes of this study were: 
1. To identify objectives and clarify priorities related to forest 
management at St. John's 
2. To inventory and determine the origin, age and condition of the 
conifer plantations 
3. To develop a multiple use management plan with silvicultural 
treatment of each stand over the next ten years. 
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Objectives of Management 
The forested land is operated as an adjunct of the institution, 
yet it is a very important part of the whole of St. John's. Spiritual 
and aesthetic concerns are the primary values of this land. The 
document of the Land Use Task Force (LUTF) highlights these principal 
dimensions of Christian land stewardship where it states that the land 
" ... is a gift and that its use should benefit the larger community and 
be protected for enjoyment by future generations" (LUTF). 
The conifer plantations are unique among these acres since they 
are primarily located in highly visible areas-- e.g., near the inner 
campus, on Pine Knob, one of the highest points (over 1180') of the 
property, and the Pine Curtain, along I-94. These plantations have 
become a symbol of life in Collegeville making their sustained health 
and vigor an important goal. The other side of the coin is the 
stewardship of the natural resources. The conifers are a symbol of 
this beautiful gift, which St. John's is obligated to care for and to 
protect, for future generations. 
The pine was also planted for use in building and carpentry so the 
production of saw timber for institutional use is another goal. The 
last pine cut was in 1976 when approximately 10 acres of 45-year-old 
red pine, in P-15 (Figure A-1) was clear cut for Interstate 94. No 
records were kept of how many board feet were cut at that time. While 
the demand for pine is not great within the institution, it is steady, 
and that demand would easily be met by thinning operations. 
The recreational use of the land is also a high value. Although 
there aren't any significant ski and hiking trails through the 
plantations, there are several paths or roads near them. Hopefully 
over the next 10 years a few trails through some of the larger stands 
will be built to increase the diversity of recreational experiences 
available. 
Pine stands are good cover for wildlife, especially for deer and 
for more than 35 species of birds (Hirth, 1982). This is important at 
St. John's with its status as a game refuge. Both young and old pine 
are necessary for good cover to sustain a healthy and diverse 
population of wildlife. 
The integration of the forest into the educational thrust of the 
institution is another important factor which needs to be investigated 
further. There are many ways the woods/plantations could be used by 
classes and for demonstration purposes. As the oldest managed pine 
plantations in Central Minnesota (Volunteer, 1933), their educational 
importance for tree farmers would be high. Studies in succession could 
easily be undertaken for concrete ecological examples for both high 
school and college students. 
Finally, there is the possibility of producing wood, sawlogs, and 
pulpwood for sale which could sustain forest management, conservation 
and educational projects. 
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To sl..Uniilarize then, the objectives of management are: 
1. To provide spiritual and aesthetic values. 
2. To sustain the pine plantations in a healthy condition. 
3. To protect the natural resources. 
4. To provide lumber for institutional use. 
5. To provide recreational use. 
6. To sustain a healthy and diverse wildlife population. 
7. To integrate the woods into the educational thrust of the 
institution. 
8. To produce lumber/pulp which would sustain forest management, 
conservation and educational projects. 
""! 
I 
I 
Survey Methods I 
The prefield preparation involved several steps to assure 
effective field work. Aerial stereo photographs from 1978, a cover-
type map of St. John's prepared by Otis Hall in 1949, and soil maps 
from the ASCS were used to determine cover-types for plantation base 
maps. 
A dot grid was used to roughly determine acreage. Later an elect-
ronic planimeter was used to determine each area more accurately. For 
the purpose of this study and management plan, the plantations were 
broken into 10 year age classes 0-9, 10-19, ... 90-99, and according to 
species composition. The dominant species was listed, or with a mixed 
stand, the major species were listed. Within each tree stand, tree 
size was categorized according to diameter at breast height (DBH) in 
three groups: sawtimber at 9.0"+, pole timber at 5.0" to 8.9" and 
saplings at 1" to 4.9". The guidelines from FR 5-101 Field 
Silviculture I compartment examination and prescription (Alm, 1984) 
were used to determine the number of sample plots needed per 
plantation. 
Acres 
---
No. of Sample Locations 
4-29 5 
30-49 6 
50-70 7 
7+1 for each 10 acres over 70 acres 
Sampling intensity varied depending upon the variability of the stand 
density and composition. The distance between sample plots varied from 
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2 to 8 chains depending primarily upon the size of the stand, with 3 to 
5 chains between travel routes. For areas less than 4 acres, 2 or 3 
sample plots were usually taken, depending on the size and how 
homogeneous the stand was. 
A random start was chosen for each compartment or plantation and 
then systematic sampling was used. Travel routes were chosen to 
provide a representative sample of each stand within a compartment, to 
avoid identifiable large openings (i.e. P-16) or large hardwood stands 
in P-3, and for efficiency in sampling. If a sample location fell on 
the border between two stands or cover-types, the location was moved 
into the stand of observation.· 
Point sampling was used for the inventory of merchantable trees 
because it is fast, efficient and measures trees according to size. A 
10 basal area factor (BAF) prism was found to include too many trees in 
the older stands, with an average of 20 in P-17, so a 20 BAF point 
sample was used with older stands thereafter. The 10 BAF prism was 
used with smaller trees averaging 5-6 inches DBH. A total tally was 
taken on two stands because of their small size and erratic density. 
Trees were tallied on cumulative (10 BAF) volume tally sheets 
according to species and merchantability, number of 8' sticks over 5" 
DBH to a 4" top for pulp and 16' logs over 9" DBH to a 6" top (Figure 
A-3 Appendix). Trees were grouped according to species. The average 
DBH was recorded for the counted trees in each sample plot, and three 
site index (SI) readings were taken for each stand. Increment cores 
were used to determine questionable stand ages, and growth increment. 
For the regeneration compartment, comprised of three stands, the 
- ....... ----------------------------~· ·-·--·---··-·-·· 
stocked-quadrant method was used for sampling. This inventory method 
places emphasis on the distribution of seedlings determined by the 
presence or absence of a tree within the sample plot area. This area 
is determined by the reciprocal of the number of stems per acre that 
constitute full stocking (Stein, 1984). For example, if 800 trees per 
acre were planted, the plot size should be 1/800 acre. In this survey 
a 4'2" (1.20 milacre) fixed radius circular plot was used for 
measurement. Sampling intensity was determined with a standard error 
of ± 15% by the formula: 
4pq 
n = 
where n is the required sample size, p is an advance estimate of 
stocking percent, q is 100-p, and E is the margin of error that will be 
tolerated in the final estimate of p. The factor 4 provides a 95 
percent confidence interval around the final estimate of p (Stein, 
1984). 
From 31 to 41 sample plots were sampled on each stand. Travel 
routes were oriented perpendicular to the planting rows. Sample plots 
were one chain (66 feet) apart, two chains apart in P-21, with two 
chains between travel routes. Systematic sampling was begun with a 
random start in each of the three plantations. 
Field equipment included aerial photographs, base maps, 20 BAF 
angle gauge, 10 BAF wedge prism, diameter tape, 100 foot tape, pocket 
compass, Suunto clinometer, increment borer, stand tally sheets (Figure 
A-4 Appendix) and a 4'2" stick for the regeneration plots. 
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Description 
The total merchantable volume in conifers is approximately 
1,086,970 board feet of sawtimber with 1,350 cords of pole timber. 
This volume is on 87 acres. Current annual growth in merchantable 
volume is approximately one cord per acre per year. This growth rate 
is low for several reasons. First because of poor stocking in the 20-
29 year class, secondly because of the large number of smaller trees in 
the stands which should have been removed in previous thinnings, and 
thirdly due to mortality losses which are also due to not being 
thinned. 
For the purpose of this management plan, the conifer stands have 
been div.ided into classes according to ten year age classes and species 
composition (Tables Z and~ on the following pages). The ages range 
from four to ninety years old breaking down into ten categories. Two 
of these age classes, 30-39 and 80--89 are not represented while another 
two, 0-9 and 10-19 have no merchantable volume (see also Appendix Table 
A-2). 
The species break down into seven categories according to major 
species composition. Scotch pine and red pine are grouped together 
since silvicultural requirements are similar. Mixed stands occupy 
approximately 71 percent of the area in merchantable timber with 65 
percent being red and white pine (Appendix Table A-1). 
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Table 2 
MERCHANTABLE VOLUME BY AGE CLASS 
Age Cords/ Board Bd. Ft./ Meters3; 
(Yrs) Acres Cords Acre Feet Acre Hectare 
0-9 25 
10-19 7 
20-29 9 55 6 55 
30-39 0 
40-49 9 240 27 72,600 8,100 402 
50-59 61 1,036 18 824,550 14,200 424 
60-69 3 5 1 66,420 22,000 460 
70-79 l 7 7 18,400 18,400 428 
80-89 0 544 
90·-99 1 7 2 105,000 30,000 
TOTAL: 119 1,350 1,086,970 
+ See also Table A-4 for volume by plantation 
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Table 3 
Cords/ Board Bd. Ft. I Meters 3; 
Species* Acres Cords Acre Feet Acre Hectare 
RP (SP) 16 145 9 99,300 6,600 206 
RP, WP 54 949 18 775,000 14,400 446 
WP 4.5 55 13 72,600 16,500 440 
WP,SP,NS 4.5 7 2 105,000 30,000 490 
WP,SP,RC 1.4 3 2 20,720 15,000 315 
JP 4 185 46 414 
ws 0.5 6 12 4,600 9,200 296 
innnature 32 
TOTAL: 119 1,350 1,086,970 
* WP = Eastern White Pine 
SP = Scotch Pine 
JP = Jack Pine 
RP = Red Pine 
NS = Norway Spruce 
RC = Red Cedar 
+ See also Table A-4 for volume by plantation 
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This combination appears to do very \vell at St. John's and the mix 
appears to have a built-in thinning mechanism (mortality) with white 
pine blister rust (Cronartium ribicola) (Appendix Figure A-2). The 
Scotch pine has grown very well at St. John's, with little of the 
problem in form or branchiness seen in many other Scotch pine trees in 
the Lake States. It is believed that this strain, sent over from 
Germany, is the Riga (rigenses) variety which does very well in Central 
Minnesota (Pabst, 1983). 
The following is a description of each: 
90-99 Years 
------
This class is comprised of two small plantations and is located 
very close to the inner campus along Lake Sagatagan (Figure 3). It 
totals half, or almost 4, of the original 7 acres planted in 1894. 
These trees are the closest to old-growth timber on the property and 
are the oldest conifer plantations in the state. They also are 
important as a historic link to the monastery's Bavarian roots. The 
trees appear to be quite sound. The average DBH for sample plots rang-
ing from 17" to 21", with individuals up to 30". 
'fhe principal species in P-9 are: Scotch pine 43 percent, Norway 
spruce 38 percent, white pine 13 percent, with some Northern white-
cedar (Thuja occidentalis L.). P-10 is approximately 50 percent Norway 
spruce and 50 percent white pine. 
These plantations were planted at a 8' by 6' spacing, with a 10' 
by 6' spacing for the white pine. There are no records as to \vhat size 
these seedlings were. Several thinnings have been done over their 90 
years, although there are records only of the 1950 thinning. In 1931 
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Figure 3. Map showing plantations 8, 9 and 10 near Prep School. 
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they were pruned up to 17 feet and they have naturally pruned 
themselves further up to about 30 feet. When the Prep School was 
built in 1961 half of this acreage was clear cut. 
Currently these trees appear to be in fairly good health, although 
growth has decreased. In 1930 the dominants were growing about l inch 
every 2.5 years, but now they need 9 years for a similar 1 inch 
increase. The best growth observed was almost l inch per year in the 
white pine in an inventory by Lawrence Ritter in 1931. 
Stocking in P-9 is 200 ft2 BA and 180 ft2 BA for P-10. These 
plantations contain about 26,500 board feet per acre and 34,700 board 
feet per acre respectively. The total merchantable volume is 
approximately 105,000 board feet of sawtimber (Table A-4). Over the 
years they have grown approximately 0.7 cords per acre per year. 
White pine blister rust continues to be a problem with cankers 
observed on 20 percent of the white pine in P-9 and 17 percent in P-10. 
70-79 Years 
This class, composed of only one Scotch pine plantation, P-7, is 
located along the main road on campus adjacent to the football field 
(f~re 4). It is on a narrow strip, approximately one acre in size. 
The trees on the western edge have a pronounced sweep away from the 
wind, hence they are called the Swayed Pines. About two-thirds have 
good form. 
This stand was planted in 1906, probably with seedlings started 
at St. John's. They were probably thinned twice in 1937 and 1953 as 
determined from irregular growth rings on increment cores, but could 
have been thinned more. Present stocking is 150 ft2 BA, but there 
32 
LEGEND . 
-·-
.... 
Paved Road 
Path/Logging trail 
Marsh 
Water 
Stand boundary 
Compartment boundary 
Building 
Scale 1"= 325 feet 
N 
I 
N 
Figure 4. Map of center campus with plantations 6, 7 and 8. 
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is a dense understory of 20-foot tall hardwoods and pines. The 
average tree diameter is 14", ranging from 9-20", but growth has 
been slow over the past 50 years. (The last inch of diameter growth 
took 19 years.) This plantation contains 18,400 board feet in 
sawtimber (Table A-4). 
60-69 Years 
This class is also quite small, occupying a little more than three 
acres for 3 stands. Two Scotch pine plantations, P-6 and P-8, flank 
both sides of the old entrance road, one very visible from the 
University campus, the other from the Prep School (Figure 4). The 
third plantation, P-1, is a mix of Scotch pine, white pine and Eastern 
red cedar (Juniperus virginiana L.), located on a high, dominant point 
of the property called Pine Knob. Hence, the value of these stands is 
almost exclusively aesthetic. 
These plantations were established in 1916, again probably with 
stock started at St. John's. These were also thinned at least twice, 
although P-l was thinned in 1983 as well. Present stocking is 170 ft 2 
BA in P-6, 150 ft 2 BA in P-8 and 130 ft 2 BA in P-l. Total merchantable 
volume in this age class is 66,000 board feet of sawtimber or about 
20,000 board feet per acre (Table A-4). The form of the trees in P-6 
and P-8 is very good, tall and straight with fairly full crowns but 
this is not the case with the Scotch pine in P-l. Perhaps these are a 
different variety, or the exposure of the site makes it more 
physically demanding; singularly or the combination of these two 
factors may explain the difference of P-1 from P-6 and P-8. 
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5)0-59 Years 
This is the most important class in both volume of timber and 
acreage. It occupies 61 acres, or approximately 50 percent of the 
total area in conifers, with an additional 10 acres of hardwood 
inclusions (Figures 5 and 6). The two largest stands are on a dominant 
point of the property and along I-94. Many of these trees have put on 
excellent growth, some being over 90 feet tall. The average DBH of the 
stands ranges from 9 to 12 inches, with individuals up to 18". The 
best species for volume is white pine, with larger diameters and more 
height. Fifty-four acres in this class are mixed red and white pine 
with only 3.5 acres red pine, 0.5 acres white spruce, and 3 acres open 
land. 
These plantations were established between 1927 and 1934, with 
seedling stock started by Br. Ansgar. 3-0 bare root stock probably was 
planted but no records of site preparation or initial stocking are 
available. However, according to Dr. Henry Hansen's records, (1947) 
some of these plantings were very close, "as close as two feet apart 
within rows in some plantations." Rows were usually spaced 6 feet 
apart. These plantations have been thinned at least three times. A 
two acre Scotch pine stand, P-14 was thinned in 1953, 1958 and 1963, 
and may have been thinned once before 1953. Natural thinning has also 
been occurring over the years with losses due to white pine blister 
rust. This process is noticeable in plantations 16 and 3. Plantation 
12, which has the highest stocking and the smallest DBH, 210 ft 2 BA and 
9" respectively, was probably thinned only once. Most of these trees 
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have been pruned up to 10 feet and natural pruning has been fairly 
effective higher up on the bole. 
Stocking ranges from 120 ft 2 in the white spruce (P-13), to 210 
ft 2 in the red pine (P-12). Most stands range between 140 ft 2 to 
200 ft2 BA though. All of these 50-59 year old stands need to be 
thinned as they show reduced increment growth, suppressed trees and 
crowed crown canopies. Another problem is the hardwoods in P-16, 15 
and 3, which should be removed. White pine blister rust is present, 
but cankers were observed on only 5 percent of the white pine in P-3 
and 13 percent in P-16. This acreage has a merchantable volume of 
824,550 board feet of sawtimber and 1,036 cords of pole timber on 
it, which breaks down to 14,200 board feet and 18 cords per acre 
(Table A-4). Merchantable growth in these stands has ranged from 
0.5 cords per acre per year in the white spruce (P-13) to 1.1 cords 
per acre per year in white pine and red pine (P-3). 
40-49 Years 
This age class is comprised of three small plantations, two jack 
pine stands, P-2 and P-ll, and one white pine stand, P-17 (See A-1). 
Both jack pine stands are approximately 2 acres and of poor form. The 
seed source of the jack pine, the site preparations and the stock size 
planted are unknown. They are very dense and were probably planted at 
4'x4' spacing or less. P-ll was thinned in 1960, and P-2 was probably 
thinned once as well. The crowns are fairly small, with stocking at 
150 ft2 for P-2 and 180 ft2 for P-11. The average DBH is 7" and 6" 
respectively with 43 cords pulpwood per acre in P-2 and 45 cords per 
acre in P-ll. The white pine plantation, P-17, planted in 1940, 
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occupies 4.4 acres and is growing very well at 45 years of age. It has 
been thinned once mechanically, but the blister rust again has operated 
as a natural thinning mechanism. The original stocking was probably 
8' by 8'. No records of stock size or source exist. Br. Julius 
Terfehr planted this stand. The dominants in this stand are 78' tall 
giving it a site index of approximately 85. The average DBH is 12" 
with the stocking ranging from 160 ft2 to 220 ft2 BA. The average 
stocking for the stand is 200 ft2 . The merchantable volume is 72,600 
board feet of sawtimber and 55 cords poletimber which amounts to 16,500 
board feet per acre with 10.5 cords of round wood per acre (Table A-4). 
Merchantable volume growth has averaged a little over 1 cord per acre 
per year. The volume is a little low for this outstanding plantation 
due to mortality losses and the small trees present. 
White pine blister rust is present and cankers were noted on 
approximately 10 percent of the trees. 
20-29 Years 
------
This age class is composed of three even-aged red pine stands on 
nine acres (See Figures 6 and 7). No records exist about site prepara-
tion or planting stock but the stock was probably from the Department 
of Natural Resources (DNR), Badoura nursery. These stands are growing 
well where they were established, but stocking is poor (Table A-3). 
The largest stand, P-18, is the worst of the three with only a 
little over 3 acres out of 7 being stocked. This plantation was 
established in 1962, and originally planted at 4' by 3' spacing. It 
was replanted within 2 years and a third time in 1972. The surviving 
trees from the original planting are very dense and exhibit severe 
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signs o:f suppression and mortality. The DBH ranges :from 2 l/2" to 
8" with an average of 5 11 • 
The second largest stand, P-5, is almost 2 acres and fairly 
well stocked. These trees are over forty feet tall with an average 
DBH of 7". Stocking averages 150 ft 2 BA. 
P-4 is little more than a wide strip o:f pine along a woods 
road. It is more of a shelterbelt for skiers and deer than anything 
else. The average DBH o:f the trees is 6". The stocking is high, as 
the trees were planted at a 4' by 4' spacing. Total volume of these 
three stands is 55 cords o:f pulpwood (Table A-4). 
This age class is composed o:f 2 even-aged red pine stands, P-19 
and 20, established in 1972 (Figure 7). They were machine planted 
at 6' by 4' spacing. Planting stock was 2-2 transplants :from the 
DNR Badoura Nursery. These stands have grown quite well. The 
average length of 5 internodes above 8 feet is 10 feet giving them a 
site index of 68. They are only about 60% stocked which again is 
variable, very dense in most areas but absent in others. Both 
stands are in highly visible locations and provide good winter cover 
for deer. 
0-9 Years 
This age class is the second largest area in conifers with 25 
acres, which is 21 percent of the total area. This class has three 
contiguous plantations, all established in 1981 and located just 
north of Interstate 94 (Figure 8). Part of this acreage was 
stripped of top soil and gravel during the construction of I-94 in 
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1976. The rest of the area was a corn field. Site preparation 
required a bulldozer to fill in some bad erosion areas. No 
herbicides have been used. 
Most of the area was machine planted at 8' by 8' spacing with 
2-2 transplant or seedling stock from the DNR Badoura Nursery. Hand 
planting was necessary on about 3 acres because of the steep 
terrain. 
Most of the 6 acres of P-21 only has a thin layer of topsoil 
over gravel. It was planted with 3-0 jack and red pine seedlings. 
Stand P-22 is a long and narrow 8 acres, which is the lowest area, 
and has heavier soils. It was planted with 2-2 transplant stock of 
white and black spruce (Picea mariana (Mill) B.S.P.), with 3-0 red 
pine on the higher ground next to P-23. Stand P-23 is an ll acre 
block .with an approximate forty foot gradient. It was planted with 
3-0 white and red pine seedlings and some white spruce transplants 
as well. 
The stocking was poor in these stands due to a drought the 
first year, an explosive pocket gopher population and heavy grass 
competition. Stand P-21 was only 32 percent stocked, P-22 was 36 
percent stocked and P-23 was 48 percent stocked. 
In the spring of 1985 a mechanical burrow builder was used to 
poison the gophers with a strychnine bait. In May, 9,000 seedlings 
were hand planted to raise stocking to an acceptable level. 
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Proposed Activities ang Implementation 
1985 Sprirrg 
P-21-23 (25 acres): Control gophers, grass and thistle 
competition, and interplant. In order to control gophers on 
approximately 20 acres of this compartment, a mechanical burrow builder 
was used in April of 1985. A strychnine treated grain was used for the 
bait because of the effectiveness of this treatment and safety. 
Artificial burrows were put in between every other row of seedlings in 
less infested areas, and between every row where heavy gopher 
infestation existed. 
Simazine was supposed to be used in April on P-21, 22 and the 
lower third of P-23 to control grass competition but was not done. 
This competition was found to be a significant competitor (100%, 97%, 
65% respectively), along with thistles which will affect newly planted 
seedlings. The thistles will have to be controlled before they go to 
seed. The grass may have to be sprayed with a herbicide for control 
when it is safe to do so in a year or two. 
All three plantations were interplanted by hand in May of 1985 to 
raise stocking levels, with the exception of two one acre openings for 
wildlife. Other openings will be left along edges of the plantations 
or created in the bordering hardwoods. In P-21 and P-22 490 seedlings 
per acre were planted, and 400 seedlings per acre planted in P-23 
(current stocking levels in Table A-3). Red and white pine, 3-0 stock, 
and white and black spruce, from the Badoura DNR nursery were planted. 
In mid-summer of 1985 the gopher population should be checked and 
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manual poisoning done if necessary. Only about 10 active mounds were 
found during the May planting. 
1985-86 Winter 
P-18, 19 (9 acres): Cut Christmas trees for Abbey and thin 
stands. 
P-12-16 (34 acres). Thin plantations to remove high risk trees, 
undesirable species, poor form, and diseased or suppressed trees to 
capture mortality. Intermediate and co-dominant trees should be 
removed to provide space for crown development, to enhance diameter 
growth, value, and to increase the vigor of crop trees. 
Logging access will be easy with roads on two sides of the 
compartment (P-13 through 16). Shortwood logging will be used to 
minimize logging impact and reduce the amount of damage done to the 
residual crop trees. Skid trails will be laid out carefully with 
landings located on already identified openings in the stands where 
possible or along the asphalt road. A recreation trail will also be 
put in to provide another loop in the trail system. This will provide 
a new hiking/skiing experience since there is currently no trail 
through the conifer plantations. Care will be taken in the cleanup 
following logging to chop and spread slash. The skid trails and 
landings will be seeded with a ground cover to control erosion, provide 
food for deer and other wildlife as well as enhance the recreational 
potential. Particular considerations and activities for each 
plantation follow. 
P-12 (2 acres): Thin to reduce BA from 210 to 120 ft 2 (Figure 9). 
This red pine plantation has the highest BA and the smallest average 
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DBH. There are too many trees, which makes this release long overdue 
(Figure 10). With this heavy thinning there is a real short-term risk 
of wind, ice and/or snow breakage until the bole diameters increase. 
However, a 50 year-old stand in fair condition should be able to 
respond well. 
P-13 (0.5 acres): Thin stand down to 100 ft 2 from 120 ft 2 BA. 
Thinning this white spruce stand is primarily an aesthetic operation, 
but since it is contiguous to two stands to be thinned at this time it 
should be a feasible operation. This stand's value is scenic as the 
spruce provide a contrasting texture and form among the other conifers 
along Interstate 94. 
P-14 (3 acres): Thin to reduce BA from 180 to 120 ft 2. This 
plantation of Scotch pine is tall and the crowns are fairly small. A 
conservative thinning seems to be called for to increase the growing 
area, yet still not open it up too much, thus minimizing the risk of 
breakage and blowdown. In the 0.5 acre white pine inclusion, the 
emphasis will be to remove trees diseased with blister rust first. 
P-15 (3.5 acres): Thin to reduce BA from 180 to 110 ft 2 . This 
red pine plantation has a highly variable stocking with a large number 
of hardwoods present. The hardwoods should be removed and stocking 
levels evened out. 
P-16 (25 acres): Reduce BA from 140 to 120 ft 2. This mixed red 
and white pine plantation has made good growth over its fifty years 
despite a White pine blister rust problem, (19% of the white pine have 
cankers). These trees should be identified for removal. This 
plantation has a high potential for a recreational trail with a 50 ft. 
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elevation gradient and several moraines to add interest. Such a trail 
would also provide a unique experience on campuss both because of the 
large size of the stand and of the trees. There are approximately 
three acres of openings which should be used for landings. These 
openings would add variety to the trail and are especially important 
for deer habitat. Special care should be taken in laying out skid 
trails, the recreation trail, and cleanup operations. 
1986 Spring 
P-21, 22 (8 acres in the front of these stands): Use a herbicide 
to control willow and grass competition. Plant with tamarack. These 
two areas are located along the frontage road and Interstate 94. These 
areas can be wet in the spring or early summer and had tamarack growing 
on them over 130 years ago (Riss, 1889). Tamaracks will also provide a 
beautiful contrast to the spruce and pine behind them. 
P-21-23: Check to see whether gopher control is necessary. Use 
mechanical burrow builder if needed. 
P-23 (11 acres): Fertilize with sludge from waste treatment 
plant. The sludge must first be analyzed to determine the nutrient 
content and the presence of heavy metals or other pollutants. This 
sludge will hopefully stimulate tree growth as well as put this waste 
product to a good use. 
Summer/Fall 
P-18 (7 acres): Thin stand to reduce competition in the 
overstocked areas. The poles will be treated with pentachlorophenol or 
copper naphthenate and used for fence posts. 
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Winter 
P-20 (5 acres): Cut Christmas trees for Abbey. 
P-6-10, 17 (11 acres): Plantations 6 through 8 are Scotch pine 
plantations between 68 and 78 years old. Together they equal only 3 
acres, but they are important because of their location on the inner 
campus. They are in the mid-range of the stocking chart (BA of 170, 
160 and 160 ft 2 respectively) in the manager's handbook for red pine. 
However, the high risk or deformed trees and invading hardwoods should 
be removed. The BA should not be lowered below 140 ft 2 in either stand 
to maintain adequate stocking for their larger tree size. 
Plantations 9 and 10, being planted in 1894, are the oldest 
stands, 90 years old, with an average diameter of 19". The BA is a 
little high, 200 and 180 n 2 respectively. They should be thinned to 
remove high risk trees with White pine blister rust (20% and 17% 
respectively), as well as undesirable species of the understory. The 
BA should be maintained between 150 and 180 ft2 . 
P-17 is approximately 4 acres of even-age 45 year old white pine. 
It was established in 1940. The BA is 200 ft 2 with an average DBH of 
12". It should be thinned to 130 ft 2 which would reduce the trees per 
acre from approximately 255 to 145. Trees with blister rust should be 
marked for removal first; then suppressed, intermediate and co-dominant 
trees should be marked to capture mortality and redistribute growth. 
Hardwood trees in the stand and those encroaching on the edge of the 
stand should also be removed. A higher than normal stocking should be 
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maintained to compensate for future blister rust mortality (Stiell, 
1968). 
These trees have been pruned up to 10 feet. They should be 
pruned up to 17 feet at this time though, to reduce the chance of 
blister rust infection and to improve the future lumber quality. 
Cleanup after logging is particularly important .in P-6 through 10 
due to their location, and high aesthetic and recreation values. Skid 
trails and landings should be seeded in the spring. 
Spring 
P-21-23: Release conifers if necessary. Poison gophers again if 
necessary. 
P-18-20 (5 acres out of 14): Use herbicides if needed for site 
preparation and plant open areas with white pine seedlings. (2-0 stock 
at an 8 by 10 foot spacing should be used). 
Summer 
P-22,23: Shear designated trees for Christmas trees and white 
pine for blister rust control. This would also be a form of species 
selection in these stands. 
Fall 
P-19 (2 acres): Thin for fence posts or wood chips. 
P-21 (10 acres): Fertilize with sludge. 
P-18 (3 acres out of 7): Shear lower third of tree boles. 
1987-88 Winter 
P-19 (2 acres): Cut Christmas trees for Abbey. 
P-1, 3, 4, 5 (30 acres): These stands together form one 
compartment called Pine Knob. P-3 is the largest stand, 27 acres, 
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established in 1930-31. It offers a lot of diversity in species, both 
red and white pine, woven through several large areas of hardwoods 
(Figure 5). This, in addition to its location to other University 
field study areas, makes it an ideal stand for ecological (disturbed 
versus nondisturbed or different species associated areas) and 
silvicultural (especially various stocking levels) long term 
experiments. This land also has some of the most interesting 
recreational potential, with marvelous vistas and varied terrain amidst 
pine 80 to 90 ft tall. Another recreational trail should definitely be 
developed here. In addition, this area offers the most ideal winter 
habitat for wildlife, with a combination of cover and food, if the two 
larger areas of poplar (Populus grandidentata Michx.) are regenerated. 
Along with these considerations, the BA of most of this stand should be 
reduced from 200 to 120 ft 2 . This would reduce the stems per acre from 
300 to approximately 140. Again careful consideration should be given 
to the location of skid trails and landings. The lumber should be 
taken out as short-wood logs to reduce damage to the remaining crop 
trees. 
Plantations 4 and 5 should be thinned to reduce stocking to about 
90 ft2 BA. These are fairly young plantations, less than 30 years old, 
with average diameters of 6" and 7" respectively. The products could 
be fence posts, wood chips and some pulp logs. A heavy thinning at 
this time should allow the residual trees room for good growth over the 
next 10 to 15 years before another thinning would be necessary. 
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Plantation 1 is the oldest stand in this compartment (established 
in 1921), comprised of Scotch pine, white pine and red cedar on 
approximately one acre. Several white pine were cut in 1983, but the 
rest of the stand should be thinned to a BA of 120 ft 2. 
Spring 
P-1, 3, 4, 5: Finish cleanup and plant skid trails and landings 
with clover. 
P-21, 22 (front 8 acres): Interplant with tamarack if 
necessary. 
Summer 
P-22, 23: Shear designated trees for Christmas trees and prune 
for White pine blister rust control. 
P-22 (13 acres): Fertilize with sludge. 
P-4 (2 acres): Prune branches from the lower 10 feet. 
P-21-23: Check to see if gopher control necessary. 
Miscellaneous plantations located along Lake Sagatagan and on 
campus. Thin to remove high risk trees and undesirable species. Prune 
and clean up stands. 
Winter 
P-20: Cut Christmas trees for Abbey. 
1989 Summer 
P-20: Thin down to BA of 100 ft 2, use material for fence posts or 
wood chips. 
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P-22, 23: Shear trees for Christmas trees and prune for White 
pine blister rust when necessary. 
1989-1995 Winter 
Cut trees for Christmas trees. 
1990 Spring 
New plantation (approximately 15 acres) located along Lake 
Sagatagan. Do site preparation and establish. 
1991-92 Winter 
P-12, 14-16: Thin if silviculturally and economically feasible. 
Projected diameter growth is approximately 1" in 5 years which should 
put the stands at approximately 150 ft 2 BA. 
1992-93 Winter 
Plantation 17 is a vigorous white pine stand which should be 
growing about 2" in diameter every 5 years. This would increase the 
stand BA to approximately 180 ft 2 which should be reduced to 140 ft 2 
BA. 
P-3: Thin if silviculturally and economically sound. This also 
depends on the amount of blister rust in the stand, and silvicultural 
experiments. All logging in these plantations should be short-wood to 
minimize disturbance and damage to remaining crop trees. Cleanup in 
these operations is expected to be thorough followed by trail seeding 
in the spring. 
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-...... -----------------------------------------·-····~ 
The following schedule is a summary outline of activities. 
Silvicultural Treatment Schedule Swnmary 
1985 liE_ring 
P-21-23 
Swnmer 
P-21-23 
Winter 
P-18, 19 
1986 
P-12-16 
SJ2ring 
P-12-16 
P-21, 22 
P-21-23 
P-23 
Summer 
P-18 
1987 Winter 
P-20 
P-6-10, 
SJ2ring 
P-6-10, 
P-21-23 
P-18-20 
Summer 
P-22, 23 
P-19 
17 
17 
(25 acres): Poison gophers, spray with herbicide 
(Princep WP), interplant. 
Check gopher activity, poison if necessary. 
(9 acres): Cut Christmas trees for Abbey 
(34 acres): Thin, layout ski/walking trail. 
Clean-up, seed skid trails and landings with clover. 
(4, 5 acres): Site preparation. Use herbicide to 
control willow and grass. Plant with tamarack. 
Gopher control needed? 
(ll acres): Fertilize with sludge. 
(7 acres): Thin stand, material to be used for posts 
or wood chips. 
(5 acres): Cut Christmas trees. 
(11 acres): Thin stands, clean up. 
Seed skid trails and landings with clover. 
Release conifers if necessary. Poison gophers if 
necessary. 
(5 acres out of 14): Site preparation (herbicides?). 
Plant with white pine seedlings. 
Shear trees for Christmas trees and prune for White 
pine blister rust control 
(2 acres): Thin for fence posts/chips. 
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1988 
1988 
1989 
P-21 
Fall 
P-18 
Winter 
P-19 
P-3,1,4,5 
SEring 
P-21, 22 
Summer 
P-22, 23 
P-22 
Fall 
P-4 
P-21-23 
Winter 
----
P-20 
Summer 
P-20 
1989-95 
P-22, 23 
1990 SEring 
1991-92 
Winter 
(6 acres): Fertilize with sludge. 
Prune bottom third of trees. 
(2 acres): Cut Christmas trees. 
(30 acres): Set up study areas with spacing, 
disturbance versus nondisturbance. Thin stands. 
Clean up area. I,ay out walking/ski trail. Plant 
skid trails and landings with clover. 
(8 acres): Interplant tamarack? 
Shear trees for Christmas trees and prune for blister 
rust control (annually). 
(13 acres): Fertilize with sludge. 
(2 acres): Prune lower ten feet of trees. 
Gopher control necessary? Miscellaneous plantations. 
Thin, remove undesirable species. 
Cut Christmas trees. 
Thin for posts or chips. 
Christmas trees for Abbey. 
(15 acres): Establish new plantation along 
interstate? 
P-12, 14-16 Thin if economically feasible. 
1992-93 
Winter 
P-3, 17 Thin if economically feasible. 
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Hardwoods 
The northern hardwoods at St. John's are the most important timber 
resource. Otis Hall estimated in 1949 that there were 3,524,000 board 
feet in the forest with the predominant species, red oak, comprising 
1,539,000 board feet. He estimated that the entire forest was growing 
about 150,000 board feet per year and recommended an annual cut of 
55,000 board feet per year for the next ten years (1949). At that time 
between 30,000 to 125,000 board feet were cut per year, which averaged 
about 40,000 board feet. In 1950, the harvesting method was changed to 
single tree selection which has been the practice up to now. No 
attempt has been made to influence hardwood regeneration. Records 
between 1980-84 indicate that approximately 22,500 board feet were cut 
per year, 90% of that being red oak for the carpenter shop. 
The hardwoods offer the greatest opportunities and challenges in 
the coming years. Obviously more could be cut and more should be cut 
in order to stimulate regeneration and to provide a financially sound 
management program. Influencing regeneration will be the number one 
priority, as the most valuable species overall is red oak. Recent 
information prescribes use of the shelterwood system to encourage oak 
regeneration (Johnson, 1985). However this takes time, skill and 
experimentation. The financial implications must also be thoroughly 
investigated to best determine how to integrate selling lumber, 
intensive forest management and a tax exempt status. 
The integration of management for wildlife also offers many 
opportunities. Hardwoods provide mast (especially the oaks), browse 
(especially poplars and other young hardwoods), and cover. It also 
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seems that a large population of squirrels depend on maple bark to get 
through the long winters. Older hardwood trees provide shelter and 
food for many species but especially the cavity nesting species. 
The maple syrup operation is still going strong since its 
beginning in 1942. This last year, in 1985 approximately 1,800 taps 
were put out which yielded over 560 gallons of syrup. Care must be 
taken to integrate this use with other uses in the forest. 
In addition to these values, the hardwoods have a high scenic and 
recreational value. The fall colors of the oaks, maples, paper birch 
(Betula papyrifera March.) and poplars (Populus sp.) are breathtaking. 
The size and shapes of some of the old growth trees, the contrast in 
form and color all add up to a significant recreational experience on 
which it is hard to place a value. The contrast between the hardwoods 
and evergreens is also very striking through the seasons of the year. 
The objectives for hardwood management are very similar to those 
for the conifers. The only change would be an emphasis on natural 
regeneration of desirable species instead of evergreen plantations. 
Red and white oak (Quercus alba L.) are the two most important species. 
Aspen areas are important to maintain for wildlife (especially for 
deer and grouse). Adjacent open areas are critical for the maintenance 
of a diverse wildlife habitat. The final objective is the production 
of lumber in order to sustain forest management at St. John's. 
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Conclusion 
There are abundant and diverse natural resources to be managed at 
St . .John's. Of the 2,500 acres, approximately 1,600 acres are wooded 
with 120 acres being in conifers. The conifers span over 90 years with 
seven major species of pine and spruce. The merchantable volume is 
approximately 1,087,000 bd. ft. on 83 acres. The remaining 37 acres 
are in regeneration and have no merchantable volume. The hardwoods 
offer a diverse and very important timber resource on 1,400 acres. 
Their diversity reflects the varied topography of the terminal moraines 
in this area. However, both the upland stands, dominated by red oak, 
and the lowland stands of ash, basswood, red maple and elm have a very 
large percentage of mature trees. In a 1949 study, 21 percent of this 
acreage was in trees at least 18" in dbh and this percentage has only 
increased with the slow down in harvesting. The GOO acres of lakes and 
marshland offer an important resource for wildlife and recreation. The 
200 acres of grasslands, fields and savannah complete the wide 
diversity of this land. 
This management plan is a first step toward defining the options 
and clarifying the course of action for conifer management over the 
next 10 years. The multiple use objectives embrace the community's 
spirit of stewardship and broadens the silvicultural management of 
these resources. Spiritual and aesthetic values of the land are a 
primary concern. The enhancement of these values is foremost as they 
provide beauty to restore one's spirit, to reflect and recreate in. 
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,., The active management of this property springs from a dedication 
toward wise stewardship to sustain the rich natural resources. 
To enhance the health and vigor of the conifer forest, thinning 
must be done to remove weak trees and provide adequate space for growth 
of residual trees. Thinning at different intensities will also allow 
for the educational aspects of silvicultural management to be studied. 
This further integrates the forest into the heart of the institution. 
Forestry and ecology students can observe first hand how a plantation 
can be managed and the effects of such management. 
Wildlife management is another integral element of this plan 
because of the game refuge status of the land. The conifers provide 
winter cover for many species of wildlife and the surrounding hard-
woods, fields and abundant water make the habitat ideal indeed. Here 
again educational demonstrations and studies can be done. 
There are problems to be faced though as well. Since the conifer 
stands have long been ignored there is a real risk of wind breakage 
with heavy thinning. While these release cuts are necessary to provide 
space for crowns to develop, the weak boles from years of narrow 
spacing is a concern. The age class diversity is also a concern 
because of the large number of acres in the 50-60 year age class. The 
second largest group is in regeneration with 25 acres less than 10 
years old. Hopefully the age diversity will be expanded in the future 
with the addition of new plantations and the harvesting of some others. 
All in all, the many opportunities and challenges offer a long 
tenure of land management. It is an opportunity to explore 
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potentialities of natural and human resources. It is an opportunity 
for stewardship to draw from and expand a rich tradition of respect for 
God's creation. 
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Glossax:y 
Basal Area (BA). The cross section of a tree at breast height 
(4.5 ft.). 
Basal Area Factor (BAF). The number of units of volume per acre 
represented by each tree tallied. 
Board feet (bf). A unit of measure of lumber or logs used in the 
United States. It is defined as a piece of rough lumber 1 inch 
thick, 12 inches wide and one foot long. 
Bole. The trunk of the tree 
Chain. A unit of measure equal to 66 linear feet. 
Compartment. A compartment is an organizing unit for purposes of 
orientation, administration and silvicultural operations. It is 
defined by permanent boundaries either of natural features or 
artifically marked, which are not necessarily coincident with 
timber stand boundaries. 
Cord. A unit of measure that expresses the volume of stacked wood. A 
standard cord is 8 feet long, 4 feet high and 4 foot deep. 
Diameter at Breast Height (DBH). The diameter of standing trees taken 
at 4.5 feet above the ground level. 
Hectare. A metric unit of measure for area. 1 hectare = 2.47 acres. 
Increment core. A cross-sectional core of wood taken from the 
bole of a tree which shows the annual growth rings. 
Meter3 . A metric unit of measure, equivalent to 35.32 ft3 . 
Milacre. A unit of measure equivalent to 1/1000 acre. A plot with a 
fixed radius used for regeneration sampling. 
Site index. The average height that dominant and codominant trees on 
an area will attain at key ages such as 50 or 100 years. 
Slash. Debris left after harvesting operations. 
Stand. An aggregation of trees occupying a specific area and 
sufficiently uniform in composition (species), age, arrangement 
and condition as to be distinguishable from other growth or 
adjoining areas. 
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l 
Stand density. A quantitative measure of tree stocking expressed in 
nrunber of trees or basal area per acre. For stands averaging five 
inches and larger the basal area per acre is equated to percent 
stocking. 
Stand size class. A classification of forest land based on size of 
trees on the area: sawtimber, poletimber or seedling-
sapling. (Culls and mature trees affecting are included). For 
compartment examination purposes, sawtimber size trees are 9"+ DBH 
softwood; poletimber trees are 5" to 8.9" softwood, saplings are 
trees 1" to 4.9" DBH. Seedlings are 0.9" DBH and smaller 
Stocking. The degree of land occupancy by trees, measured by basal 
area and/or the number of trees in a stand by size or age and 
spacing, compared to the basal area and/or number of trees 
required to fully utilize the growth potential of the land. 
Travel route. The route of travel along which sample locations are 
established. 
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Summary of Guidelines 
Planting 
Factors Recommended 
Soils loams, sandy foams, 
loamy sands, or fine 
sands 
Climatic In Zones ,and 2; In 
Zone 3 with recom-
mended topography and 
stand characteristics 
(see below) 
Topog· 
raphy 
Stand 
Charac-
teristics 
On steep slopes or 
hilltops 
Under an overstory; In 
large forest openings or 
o~ old fields (If weevils 
are not a threat); Clpse 
spacing; Use resistant 
stock, if available. 
Planting 
Not Recommended 
Heavy wei soils, soils 
with a high water table, 
or droughty coarse 
sands 
In Zone 4 unless 
microclimate is ap-
propriate and rust· 
resistant stock is used 
In topographic depres· 
sions or on bases of 
slopes 
In small forest open-
ings; Where Ribes is 
common; In open fields 
if weevils are a threat. 
D•·Low risk 
01 Moderate 
CJ, High 
l<0l• Very high risk 
Figure A-2. Map of White Pine Blister Rust hazard zones in 
Minnesota. 
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Table A-1 
CONIFER PLANTATIONS 
Year Site 
Stand 1!. Species* Est. Index Acres 
P-1 WP, SP, RC 1921 SP-60/WP-67 1.4 
P-2 JP 1938 67 2.4 
P-3 WP, RP 1930-31 \.vl'-84/RP-73 27 
P-4 RP 1962 65 .3 
P-5 RP 1958 70 1.6 
P-6 SP 1916 63 1 
P-7 SP 1906 60 1 
P-8 SP 1916 63 1 
P-9 SP, NS 1894 SP-65/NS-68 2 
P-10 WP, NS 1894 WP-65/NS-69 1.5 
P-11 JP 1940 64 1.8 
P-12 RP, WP 1934 RP-72 2 
P-13 ws 1928 80 .5 
P-14 SP, WP 1927 SP-71/WP-80 2.9 
P-15 RP 1930-31 RP-62 3.5 
P-16 WP, RP 1934 WP-84/RP-72 25 (3 open) 
P-17 WP 1939 85 4.4 
P-18 RP 1963 65 7 (4 open) 
P-19 RP 1972 68 2 
P-20 RP 1972 68 5 
P-21 JP, RP 1980 JP-64/RP-60 6 
P-22 WS, BS, RP 1980 WS-55, RP-60 8 
P-23 RP, WP 1980 RP/WP-60 11 
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------~---------------------------------------------------------
* 
WP = Eastern White Pine WS = White Spruce 
SP = Scotch Pine BS = Black Spruce 
JP = Jack Pine RC = Red Cedar 
RP = Red Pine NS = Norway Spruce 
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Table A-2 
PLANTATION ESTABLISHMENT, AGE CLASS, ACREAGE 
Estab-
Year lishment Age Total 
Plantation _!!:st. Species* Interval Class Acreage Acres 
P-23 1981** RP,WP 1975-1984 0-9 ll 
P-22 1981** WS,BS,RP 1975-1984 0-9 8 
P-21 1981** JP,RP 1975-1984 0-9 6 25 
P-19 1972 RP 1965-1974 10-19 2 
P-20 1972 RP 1965-1974 10-19 5 7 
P-18 1963 RP 1955-1964 20-29 7 (4 open) 
P-4 1962 RP 1955-1964 20-29 0.3 9 
P-5 1958 RP 1955-1964 20-29 1.6 
P-17 1939 WP 1935-1944 40-49 4.4 
P-ll 1940 JP 1935-1944 40-49 1.8 
P-2 1938 JP 1935-1944 40-49 2.4 9 
P-16 1934 WP,RP 1925-1934 50-59 25 (3 open) 
P-15 1930-31 RP 1925-1934 3.5 
P-14 1927 SP,WP 2.9 
P-13 1928 ws 0.5 
P-12 1934 RP,WP 2 
P-3 1930-31 RP,WP 27 61 
P-8 1916 SP 1915-1924 60-69 1 
P-6 1916 SP 1 
P-l 1921 SP,WP 1.4 3 
P-7 1906 SP 1905-1914 70-79 1 1 
P-10 1894 WP,NS 1885-1894 90-99 1.5 
P-9 1894 WP,SP,NS 2 3.5 
--------------------------------------------------------~--------------
* WP = Eastern White Pine NS = Norway Spruce 
SP = Scotch Pine ws = White Spruce 
JP = Jack Pine BS = Black Spruce 
RP = Red Pine RC = Northern Red Cedar 
** Interp1anted in 1985, stocking 100% 
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Table A-3 
PLANTATION STOCKING, BASAL AREA, AVERAGE DIAMETER 
Age % Stocking Average 
Plantation Class Species* Basa!_ Area ift l DBH (inches) 
P-23 0-9 WP,RP 47% 
P-22 0-9 WS,BS,RP 36% 
P-21 0-9 JP,RP 32% 
P-19 10-19 RP 55% 
P-20 10-19 RP 62% 
P-18 20-29 RP 45 ft 2 05 
P-5 20-29 RP 150 07 
P-4 20-29 RP 180 06 
P-17 40-49 WP 200 12 
P-ll 40--49 JP 180 06 
P-2 40-49 JP 150 07 
P-16 50·-59 WP,RP 140 12 
P-15 50-59 RP 180 11 
P-14 50-59 SP,WP 180 11 
P-13 50-59 ws 120 10 
P-12 50-59 RP,WP 210 09 
P-3 50-59 WP,RP 200 11 
P-8 60-69 SP 160 15 
P-6 60-69 SP 170 16 
P-1 60-69 SP,WP,RC 130 13 
P-7 70-79 SP 160 14 
P-10 90-99 WP,NS 180 19 
P-9 90-99 WP,SP,NS 200 19 
----------------------------------------------------------------------
* WP = Eastern White Pine 
SP = Scotch Pine 
JP = Jack Pine 
RP = Red Pine 
NS = Norway Spruce 
WS = White Spruce 
BS = Black Spruce 
RC = Norway Red Cedar 
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Table A-4 
TOTA~ MERCHANTABLE VOLUME 
Age VolumeLAcre 'fota1 Vo~ 
Plantation Class ~cies Bch_ Ft. Cords Acres !l..!h Ft. Pords 
P-18 20-29 RP 2 7 14 
P-5 RP 21 1.6 34 
P-4 RP 24 .3 7 
Total for age class: 55 
P-17 40-49 WP 16,500 12.5 4.4 72,600 55 
P-11 JP 45.3 1.8 82 
P-2 JP 43 2.4 103 
Total for age class: 72,600 240 
P-16 50-59 WP,RP 13,470 7.6 22 296,300 167 
P-15 RP 10,050 23 3.5 35,200 81 
P-14 SP,WP 13,000 22 2.9 37,700 64 
P-13 ws 9,200 12 .5 4,600 6 
P-12 RP,WP 8,680 35 2 17,400 70 
Total for age class: 824,5501,036 
P-8 60-69 SP 21,000 2 1 18,900 2 
P-6 SP 24,400 1 26,800 
P-1 SP,WP,RC 14,800 2 1.4 20,720 3 
Total for age class: 66,420 5 
P-7 70-79 SP 18,400 7 l 18,400 7 
P-10 90-99 WP,NS 34,700 l 1.5 52,000 1 
P-9 WP,SP,NS 26,500 3 2 53,000 6 
Total for age class: 105,000 7 
GRAND TOTAL: 1,086,970 1,350 
----------------------------------------------------~-----------------
* 
WP = Eastern White Pine NS = Norway Spruce 
SP = Scotch Pine WS = White Spruce 
JP = Jack Pine BS = Black Spruce 
RP = Red Pine RC = Red Cedar 
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